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Golder Associates Inc.
CONSULTING ENGINEERS

July 22, 1988 883-3643

Browning-Ferris Industries
of Ponce, Inc.

P.O. Box 3151
Houston, Texas 77254

Attention: Mr. Bruce Jernigan
Divisional Vice President

RE: REPORT ON LANDFILL OPERATIONAL PRACTICES
PONCE MUNICIPAL LANDFILL
PONCE, PUERTO RICO

Gentlemen:

We are pleased to submit the following report on Landfill
Operational Practices for the Ponce Municipal Landfill.

We appreciate the opportunity to assist BFI on this project.
Very truly yours,

GOLDER ASSOCIATES, INC.

·~!~JM~
W. Randall Sullivan, P.E.
Associate

WRS/r
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1.0 INTRODUCTION

This report describes operational practice
Municipal Landfill which is operated by
Industries of Ponce, Inc. (BFIP). The

at the Ponce
Browning-Ferris

report has been
prepared by Golder Associates, Inc. under authorization from
BFIP.

This report is one of six documents requested by BFIP which
form the basis of a RCRA Facility Assessment. Brief titles of
the six documents are:

(i) Landfill Operational Practice

(ii) Plan for Cover Soil Sampling

(iii) Plan for Sampling of Soil Beneath Landfill
(iv) RFA Schedule

(v) Hydrogeologic Review

(vi) Groundwater Monitoring Plan

This report provides an outline of current operational
practice and forms a basis for site characterization. The
report includes:

o a description of the site location, history,
topography, geology and climate;

o operational practice, including site facilities,
the nature of the refuse, the method of placing
refuse, a descr iption of cover mater ial used and
the method of placing cover;

o surface hydrology of the site including leachate
management and surface water runoff control;

o a summary of previous investigations performed in
the landfill which provide characterization of the
refuse; and

Golder A•• oclate.
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o an assessment of slope stability at the site
including stability of natural and cut slopes and
the stability of the landfill itself.

The review is based on information supplied by BFIP, discus-
sions with BFIP personnel and reports of previous studies at
the site prepared by a variety of consultants.

Previous studies referenced in this document were prepared by
the following organizations:

o Cecos International, Inc.
o Recra Research, Inc.
o Law Engineering Testing Company
o M.T. Davisson, Consulting Engineer
o BFI of Ponce, Inc.

Most of the documents are included in the RCRA Part B Permit
Application for a Hazardous Waste Management Facility
proposed for the site. Some additional information has been
obtained from BFIP documents for the site. A list of refer-
ences is included at the conclusion of this report.

Golder Aaaoclat ••
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2.0 SITE DESCRIPTION

2.1 Site Location
The Ponce Landfill Site is located on Avenue Baramaya, Barrio
La Cotorra in the south-central portion of Puerto Rico, 1 to
2 km outside the city limits of Ponce and 3 km north of the
Caribbean Sea (Figure 1). The site covers an area of 51 ha
(125 acres) with approximately two-thirds of the area being
covered by fill or subjected to borrow excavation.

The layout of the site is shown on Figure 2, Site Plan. The
approximate limits of the landfill are designated on the Site
Plan, indicating filling of a valley. Site workshops, offices
and other facilities are located at the eastern end of the
site. An unused waste cell (CellI), excavated during 1983-84
is located on the south side of the site. Current borrow
areas for cover mater ial are located to the northeast and
southwest of the landfill.

2.2 Site History

Site history was documented in the RCRA Part B Application by
Law Engineer ing (1983a). Examination of aer ial photographs
indicated that the site was uninhabited and used as grazing
land until sometime between 1936 and 1951. During that period
grazing was discontinued and thick brush redeveloped.

By 1967 quarrying had taken place along the northern and
southern sides of the ridge occupying the southwestern
portion of the site. Some waste disposal had occurred on the

.site, primarily within the north-central valley.

By 1971 quarrying operations had extended to the hills on the
east side of the site (in the Ponce Formation). Further
random waste disposal appeared to have been taking place. By
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1977 the site was being used much as it is at present with
landfilling occurring throughout the central portion of the
valley and cover material being borrowed from the surrounding
hills. Examination of photographs from 1977 indicates that
two waste lagoons were being constructed on the western edge
of the site.

An oblique aer ial photograph from 1983 indicates that the
unused Cell 1 was under construction. Two waste lagoons,
formerly operated by SK & F Industries, were evident on the
western edge of the site. Closure of these lagoons was
completed by 'September 24, 1983 in accordance with closure
plans submitted to and approved by PSEPA Region II.

The Ponce Municipal Landfill has been operated for disposal
of municipal refuse since June 1, 1983 by Cecos Internation-
al, Inc., a subsidiary of Browning-Ferr is Industr ies, and
solely by BFIP since March 1, 1987, under an agreement with
the City of Ponce.

2.3 Topography

The local site topography is characterized by rugged hills in
a semi-arid environment. Much of the site topography has been
a1tered by quarrying and subsequent filling of the on-si te
drainage features with waste and filling. The hill in the
southwest corner alone remains unchanged.

Site topographic elevations range between 40 m and 140 m (130
and 450 feet) above mean sea level (MSL). The highest part of
-the landfill is at an elevation of 100 m (328 feet) MSL.

Golder Associates
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Topography pr ior to fi11ing is shown on Figure 3, and is
based on data obtained in 1941 and 1943. This figure indi-
cates a creek flowing from the north towards the middle of
the site where it swings eastward, crossing the property
boundary near the current entrance to the site.

Major drainage features in the area are the Rio Pastillo to
the east and the Quebrada del Agua to the west. Both of these
rivers drain southward to the Caribbean Sea. These rivers do
not flow for about 70 percent of the year.

2.4 Geology
The Ponce site is located within the Southern Carbonate
Province of Puerto Rico. This province is a narrow band,
roughly 8 km (5 miles) wide, and extends about 50 km (30
miles) east and west of Ponce. Overlying the Cretaceous rocks
of the Central Cordillera, thick carbonate sequences were
deposited in this province during the mid-Tertiary age. These
thick carbonate deposits were exposed by the uplift movements
which began in the Pliocene and continued perhaps into the
Quarternary. Quarternary alluvial deposits cover a localized
area of the southern portion of the carbonate sequences.

Two formations are recognized within the south Puerto Rico
Carbonate Province and both are present at the site as
indicated on the Site Geologic Map (Figure 4). The Juana Diaz
Formation is of mid-Oligocene to Miocene age and consists of
white to brown and greyish-orange bedded calcareous arenites
and siltstones with variable clay content.

The Ponce Formation is orange, very fossiliferous and porous
except near the base where a hard crystalline member and a
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homogenous silty member overlie the Juana Diaz beds in slight
unconformity

A fault crosses the site in an east-west direction and
displaces Juana Diaz beds to the south against mid-Ponce
.limestone to the north. It is a high-angle normal fault with
at least 200 m (650 feet) of vertical displacement and
possibly a left-lateral component of offset. The inferred
location of this fault is shown on Figure 4. Smaller faults
mapped within the Juana Diaz Formation are also shown on
Figure 4.

The east-west fault divides the site into the northern half
which is underlain by Ponce Formation and the southern half
which is underlain predominantly by Juana Diaz Formation.
However, detailed mapping of the site has revealed that the
southern hills are capped by the lower Ponce beds which
unconformably overlies the Juana Diaz Formation.

2.5 Climate

The climatic setting of the Ponce Landfill Site is discussed
in some detail in the RCRA Part B Permit Application. The
following discussion summarizes the significant climatic
features of the Ponce area.

Ponce is located in the southern coastal climatological
province of Puerto Rico. The dominant winds in the area are
the trade winds which are principally from the northeast and
southeast. About 60% of the winds have a velocity between 9
and 26 km/hr (4 and 12 mph) with an average of 11 km/hr (5
mph ), The winds primarily account for the high continuous
rate of evaporation at Ponce.



July 1988 -7- 883-3643

The rainfall precipitation patterns and quantities, as well
as evaporation rates, are significantly different on the
south side of the island at Ponce compared to those on the
northern side of the island near San Juan.

Annual rainfall, analyzed for the years 1955-1981, yield long
term precipitation on an annual basis as follows:

Years Average Annual Rainfall

1955-1976 815 rom (32.07 inches)
1977-1981 826 rom (32.50 inches)
1955-1981 817 rom (32.15 inches)

The annual rainfall amount changes significantly from year to
year (Figure 5) for the ten year per iod of 1972-1981. The
hurricane season runs from June to mid-October and may
produce up to 1000 rom (40 inches) of rain per event. Peak
rainfall months for Ponce are generally from May to Septem-
ber.

Pan evaporation data obtained for the years 1983-1987
indicate relatively high rates, averaging nearly 1200 rom (47
inches) per year.
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